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Description

The invention relates to a method and apparatus for
molding glass objects.

Machines employing a series of molds and plung-
ers in various configurations for molding glass objects
are well known. They typically consist of a rotating table
or continuous conveyor system having a plurality of
mold supports which carry respective molds for the
manufacture of glass articles. The table transports the
mold through a number of stations. At one station, a
charge of molten glass is placed in the mold. The mold
is then transported to at least one pressing station,
where a plunger is inserted into the mold to press the
glass gob into the mold. The mold is then transported to
a number of cooling stations, after which the molded
article is extracted from the mold.

One problem with such processes is that they
require a relatively large number of molds. For example,
one commercial process for making pressed glass hol-
low wares (such as bowls, casserole dishes, and the
like) employs a charging station, a pressing station,
seven article cooling stations, an extracting station, and
six mold cooling stations. This process (hereinafter the
multi-mold process) typically utilizes a set of about 24
molds for each product produced, 16 of which are in use
at any one time, the other 8 being kept for repairs,
spares, or constantly being preheated to be ready for
use if needed. Consequently, the molds in such proc-
esses can result in a relatively large expense, as both
the initial manufacturing costs as well as the costs asso-
ciated with maintaining such molds can be substantial.
Additionally, the number of pieces pressed per minute
for each mold will be relatively low (about 1.5
pieces/min/mold for a 900 g. Pyrex casserole dish).

Because of the high cost associated with each
mold, having a process which requires a large number
of molds decreases the flexibility of the molding proc-
ess. For example, for each product which is to be pro-
duced using the multi-mold process described above, a
complete set of 16 to 24 molds must be made for each
particular ware design. Consequently, many low volume
products are avoided because of the high cost of mak-
ing and maintaining the large number of molds required.

It would therefore be desirable to design a glass
molding process which requires fewer molds but can
still achieve manufacturing outputs comparable or better
than that of prior art manufacturing processes, such as
the multi-mold process. Such a process would contra-
vene most prior art methods for press molding, which
instead utilized large numbers of molds. Indeed, before
the present invention, it was thought that reducing the
number of molds per process would necessarily also
decrease process efficiency.

The present invention relates to a method for press
forming formable material such as glass or glass-
ceramic materials. The formable material is placed into
a female mold. The female mold is then moved to a
pressing station and into alignment with a plunger. The
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plunger presses the formable material into a formed
article by movement of the plunger into the female mold.
When the plunger is removed from the mold cavity, the
pressed article preferably is retained on the plunger,
thereby removing the pressed article from the mold cav-
ity.

Preferably, the plunger comprises a movable ring
member movably attached thereto. The mold cavity
preferably is defined by the ring member, the plunger,
and a female mold member. Prior to removal of the
pressed article from the mold cavity, the ring member
preferably is locked to the plunger, so that the ring mem-
ber travels with the plunger. In this way, the ring member
remains in contact with said formed article both during
and after pressing, thereby facilitating removal of the
ware via retraction of the plunger.

The glass gob is typically delivered to the female
mold in a viscosity range of between about 1,000 and
10,000 poises, more preferably 2,000 and 5,000 poises.
In the present invention, the glass is preferably pressed
for a long time, compared to prior art techniques. For
example, the press dwell time is typically greater than 3
seconds, and more preferably greater than 4 seconds.
Preferably, during these relatively long pressing opera-
tions, the glass temperatures cool to a temperature
which equates to a viscosity of at least 107 poises, more
preferably to a temperature which equates to a viscosity
of at least 107 and most preferably to a viscosity of
about 108° or more. Of course, the exact viscosity
desired at the end of the pressing cycle will depend on
several factors, including the size and shape of the ware
to be pressed, as well as the accuracy needed or
desired from the pressing operation. Cooling the glass
sufficiently will in many cases aid the plunger in remov-
ing the formed article from the mold after the pressing
operation, as the cooling glass will tend to contract
around the plunger as it cools. This can prove to be par-
ticularly advantageous for pieces which have sidewalls,
such as casserole dishes or bowls.

In many cases it may be desirable to facilitate
removal of the glass piece by employing vacuum holes
in the plunger or ring member or by applying a vacuum
in the space between the ring and the plunger, and
applying this vacuum to the pressed ware during the
removal operation. Operations which include vacuum
are particularly desirable for larger molded pieces,
especially those greater than about 500 grams, as well
as wares which do not have sidewalls, such as flat or
relatively flat plates.

Another aspect of the present invention relates to
utilizing a plurality of the pressing stations described
above disposed around a single gob feeding station. For
example, a single gob feeding station can be used to
distribute molten glass gobs to the plurality of pressing
stations seriatim, and each of the pressing stations
operated to accomplish their respective pressing opera-
tions seriatim. Thus, while one pressing station is
undergoing a pressing operation, another pressing sta-
tion is undergoing a cooling operation. In this way, a sin-
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gle gob discharge station can be used to supply glass to
multiple pressing stations, enabling production outputs
comparable or exceeding those achieved using prior art
processes, while employing fewer molds than were
employed in such prior art processes. Each pressing
station would employ a plunger capable of removing the
pressed article form the female mold after completion of
the pressing operation.

The methods and apparatus in accordance with the
present invention are useful in forming most glass arti-
cle shapes which can be obtained by conventional
pressing, including round, oval, and rectangular shapes,
with or without integral handles.

The methods of the present invention result in a
number of advantages over prior art methods for mold-
ing glass articles. For example, the methods and appa-
ratus of the present invention can be utilized to produce
pressed glassware using fewer molds than prior art
operations, while maintaining the same output (pieces
per minute), and greatly reducing the costs associated
with mold manufacturing and mold maintenance.

In addition, having fewer molds greatly increases
the flexibility of the manufacturing process. For exam-
ple, in the present invention, a single mold can be
employed for each different design of ware, rather than
requiring a large number of molds for each design. Con-
sequently, even low volume ware designs can be made
economically.

Figures 1a-1d illustrate a method and apparatus in
accordance with the present invention.

Figure 2 illustrates an alternative method and appa-
ratus in accordance with the present invention.

Figures 3a and 3b illustrate a preferred plunger in
accordance with the present invention.

One embodiment of a molding process in accord-
ance with the present invention is illustrated in Figs. 1a
through 1d. As illustrated in Fig. 1a, a charge or gob of
molten glass 10 is delivered through glass gob delivery
chute 12 to female mold member 14. At the same time,
a ware support 20 carrying the previously pressed glass
article is being removed from pressing station 16 and
moved to cooling station 22.

After female mold member 14 has been moved to
pressing station 16, it is aligned with and positioned for
pressing by plunger 17 which is carried by a pressing
ram 18, as illustrated in Fig. 1b. The plunger 17 in
accordance with the present invention preferably com-
prises a ring-ike member 24 movable in relation
thereto. The ring-like member 24 acts as a seal between
the female mold 14 and the plunger 17 during the press-
ing operation, and also aids in retaining the molded arti-
cle to the plunger 17 after the pressing operation.

Prior to pressing, as illustrated in Fig. 1a, ring 24 is
at a position relative to the plunger 17 which is lower
than the position it will take during pressing. During
pressing, ring 24 moves upwardly relative to plunger 17.
Immediately after pressing (i.e., during the retraction of
plunger 17 from the mold cavity), ring 24 is retained in
the same relatively upward location achieved during the
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pressing operation. This serves to increase the surface
area contacting the pressed ware, and thereby facili-
tates removal of the pressed ware from the mold cavity.
Then, if needed, ring 24 can be moved downwardly rel-
ative to plunger 17 to help remove the ware therefrom.

Fig. 1b illustrates the pressing operation. Female
mold 14 has been accurately positioned under plunger
17, and pressing ram 18 is moved downwardly to press
plunger 17 into the molten glass charge 10, spreading
the molten glass gob inside the mold cavity formed by
plunger 17, ring member 24, and female mold member
14. Preferably, the glass charge completely fills the mold
cavity during the pressing operation.

During the downward travel of the plunger 17, ring
24 contacts the top of the female mold 14, stopping
downward travel of ring 24. While ring 24 remains
pressed against the female mold during the pressing
operation, ram 18 continues moving the plunger 17
down until the glass has filled the mold cavity which is
formed by female mold 14, plunger 17 and ring 24.

The cycle time of the molding operation depends
mainly on pressing time. For a 900g borosilicate Pyrex
® casserole dish, the required time press time is
approximately 4.5 seconds. Press time, as used herein,
means the dwell time of the glass within the closed mold
cavity after the plunger has finished its downward
stroke, and before the plunger has been retracted. By
using a pressing time of 4.5 seconds, a cycle time of
approximately 7.5 seconds per pressing station 16 can
be obtained, thus providing an output of 8 pieces per
minute.

Of course, pressing cycle times will change
depending on the shape and composition of the article
being formed, and is most dependent on the desired
viscosity of the glass to be attained during the pressing
step and prior to removal via the plunger 17. For exam-
ple, glasses with shorter working temperature ranges
than Pyrex borosilicate, such as soda-lime-silicate
glasses and glass-ceramic compositions, will generally
require shorter pressing times.

The glass gob 10 is typically in the range of about
1000 to 10000 poises, more preferably 2000 and 5000
poises, when it is loaded into mold 14 from delivery
chute 12. Pressing is maintained until the glass has
cooled at least to a viscosity which will allow its release
from female mold 14 without unacceptable distortion
from the as pressed shape. Preferably, during the press-
ing operation, the glass temperature is cooled to a glass
temperature which equates to a viscosity of at least 107
poises, and more preferably to a temperature which
equates to a viscosity of at least 1076, and most prefer-
ably to a temperature which equates to a viscosity of
about 1085 or more. Of course, If desired or needed,
longer press times could be employed, resulting in the
glass being cooled to a still lower temperature. Gener-
ally, for larger and/or more complex ware designs, a
longer press time is preferred. Similarly, for ware
designs requiring high dimensional accuracy, longer
press times should preferably be employed, for example
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such as would result in the ware cooling to a viscosity of
107, and more preferably to a viscosity of about 1083
or more.

In the preferred embodiment, before plunger 17 is
retracted from the mold cavity, ring 24 is locked against
plunger 17, such as by a suitable mechanical locking
means (not shown in Figs. 1a-1d). By locking, it is
meant that the ring member 24 travels with plunger 17
without changing its position relative to plunger 17. The
locking means can be any means capable of maintain-
ing ring member 24 in its present position along plunger
17.

A preferred example of a suitable locking mecha-
nism is illustrated in Figures 3a and 3b, both of which
illustrate the locking mechanism on one side of a
plunger 17. Of course, to facilitate symmetrical and bal-
anced operation of the pressing station, at least one
(and perhaps three or more) identical locking mecha-
nisms similar that illustrated in Figs. 3a and 3b should
be symmetrically distributed around opposing sides of
plunger 17 (none of which are shown). In the embodi-
ment illustrated in Figures 3a and 3b, ram 18 which con-
nects to plunger 17 also has support flange 40
connected thereto. Spring 42 is supported by spring
support 43, which is movably attached to support flange
40. One end of spring support 43 is connected to spring
stopper 58, and the other end of spring support 43
includes ring contacting portion 44, which is attached
via bolts, screws, or other suitable attaching means
(none of which are shown), to ring 24. In this way, spring
support 43, including spring stopper 58 and ring con-
tacting portion 44, travel with ring 24. Spring 42 is
retained between support flange 40 and the ring con-
tacting portion 44 of spring support 43, so that spring 42
applies a downward force to ring 24 through ring contact
member 44. Also supported by support flange 40 is
motor 50, ball screw 52, and locking plate 54, all of
which in combination serve to restrict upward move-
ment of ring 24 relative to plunger 17 and thereby "lock”
ring 24 to plunger 17.

In operation, during the downward pressing stroke
of ram 18, spring 42 forces ring member 24 (via ring
contact member 44) in downward position relative to
plunger 17. Travel of ring 24 stops when ring 24 con-
tacts female mold 14, as illustrated in Fig. 3a. Plunger
17 continues to travel downwardly, such that ring mem-
ber 24 travels upwardly relative to plunger 17, until
plunger flange 56 engages ring 24, thereby stopping
downward movement of plunger 17, as well as upward
movement of ring member 24 relative to plunger 17. In
an alternative and preferred embodiment, downward
movement of plunger 17 is stopped by the glass filling
the mold cavity, rather than by plunger flange 56. After a
sufficient dwell time to allow the glass to form and cool,
plunger 17 is retracted from the mold cavity. Before
plunger 17 is retracted however, locking plate 54 is
moved into locking position via screw 52 (which is
driven by motor 50) and into contacting position with
spring stopper 58 as illustrated in Fig. 3b. Once locking
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plate 54 contacts spring stopper 58, it is retained in this
position by motor 50 and screw 52, thus "locking” the
ring 24 to the plunger 17.

By so locking the ring member 24 to plunger 17
before plunger 17 is retracted, ring member 24 retracts
along with plunger 17, thereby facilitating removal of the
pressed glass from the mold. By then lowering locking
plate 54, spring 42 will once again force ring member 24
downwardly relative to plunger 17, thereby removing the
pressed ware therefrom. One advantage to utilizing the
embodiment of locking mechanism illustrated in Figs. 3a
and 3b is that the ring can be released or lowered grad-
ually by lowering the spring stopper 58 via screw drive
52 and locking plate 54. In this way, the pressed ware
can be removed very gently from the plunger 17.

Also illustrated in Fig. 1b, ware holder 20 has car-
ried the previously pressed ware to a cooling station 22.
Cooling station 22 may comprise any means for cooling
the pressed article, including, for example, air or water
cooling. Whereas, in conventional pressing, air (fan or
compressed) is typically used to cool molds, in the
present invention a more powerful cooling is preferred.
Thus, as illustrated, a continuous spray of water can be
supplied to the mold 14 via a plurality of water jets 27.

Of course, the invention is not limited to a single
cooling station, and alternatively additional cooling sta-
tions 22 could be employed if desired. In such cases, a
plurality of ware supports 20 could be employed, and a
conveyor belt used to transport the ware to be cooled
through the various cooling stations. In the example
above for the Pyrex casserole dish, the dish is cooled for
4.5 seconds under the water cooling jets 27. However,
the cooling time in this case is largely a function of the
pressing cycle time, i.e., because the glass is being
pressed for 4.5 seconds, 4.5 seconds are available for
cooling in a system utilizing a single cooling station.

As illustrated in Fig. 1c, after the pressing opera-
tion, ring 24 is locked in the same position relative to
plunger 17 it had during pressing, and plunger 17 is
retracted from the mold cavity. When plunger 17 is
retracted, the pressed article 26 is retained against the
plunger 17 and ring member 24. Such retaining of the
pressed article against plunger 17 can be facilitated
using a variety of techniques. As explained earlier, lock-
ing the ring 24 to plunger 17 during the retraction of the
plunger facilitates removal of the pressed ware from the
mold cavity, as locking the ring increases the surface
area of the ring and plunger which will contact the
pressed glass.

In addition, such removal of the pressed ware 26
can be facilitated by maintaining the temperature of
plunger 17 higher than the temperature of female mold
member 14, which makes the pressed article 26 more
inclined to stick to the plunger 17. Maintaining the
plunger and/or ring 24 at a temperature which results in
sticking actually contravenes pressing methods of the
prior art, as in the past such sticking was viewed as a
problem to be avoided. The tendency of the glass to
stick to the plunger 17 rather than female mold 14 is
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facilitated by maintaining the plunger at least 25°C., and
more preferably at least 50°C., hotter than the mold 14.
The female mold 14 may be kept at a temperature used
in conventional pressing, e.g. 400-500°C for borosilicate
or soda-lime glasses. Thus, for example, if the female
mold 14 is kept at an average temperature of about
450°C, the plunger should preferably be kept at an aver-
age temperature of at least 475°C, more preferably at a
temperature of at least 500°C. Temperature control of
plunger 17 and ring 24 can be obtained by circulating air
or water therethrough. Given the long cooling times
within the mold cavity, the plunger and ring (and their
respective cooling systems) should preferably be
designed to prevent localized cold temperatures of less
than about 400°C on any of the surfaces which would
come in contact with the glass, given the long pressing
times used. Retaining the pressed article against
plunger 17 can also be facilitated by cooling the pressed
article during the relatively long pressing operation,
causing pressed article 26 to contract slightly, thereby
causing the article 26 to grip plunger 17.

If the pressed article is a large and/or heavy piece
of glass, or if the glassware is a relatively flat piece lack-
ing substantial sidewalls, it may be advantageous or in
some cases necessary to employ a vacuum means
within the plunger 17 or the ring member 24 to aid in
retaining the pressed article 26. A wider process win-
dow can be obtained and a broader range of glass arti-
cles can be produced if a vacuum means is employed to
aide in retaining the pressed article. Such vacuum
means may consist, for example, of one or more vac-
uum holes 28 through which a vacuum is applied to the
pressed ware 26. Alternatively, the vacuum could be
applied between plunger 17 and ring 24, or even
through vacuum holes 31 in the surface of ring 24 which
contacts the glass. Of course, the use of vacuum is not
limited to larger or more complex pieces, but could be
used in the manufacture of any pieces, if desired.

As also illustrated in Fig. 1c, the pressed article 26
has been unloaded from ware support 20 to enable sup-
port 20 to move under plunger 17 and receive the next
pressed article 26. Such unloading of the pressed arti-
cle 26 can be achieved, for example, using a vacuum
cup attached to a suitable support structure (none of
which is shown).

In Fig. 1d, ware support 20 has moved under
plunger 17 to receive the next pressed article 26. At the
same time, female mold 14 has been moved under gob
delivery chute 12 to be loaded with the next charge 10
of molten glass to be pressed. Once ware support 20 is
positioned under plunger 17, any vacuum used to retain
the article 26 against the plunger 17 or ring member 24
is turned off, and ring 24 is moved downwardly relative
to the plunger 17, thereby removing the pressed article
26 from plunger 17 and onto ware support 20. Ware
support 20 is then lowered or plunger 17 raised so that
the plunger will clear pressed article 26, and then ware
support 20 is moved to cooling station 22. The process
then repeats.
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Figure 2 illustrates an alternative embodiment
employing four pressing systems 38a, 38b, 38c, and
38d located around a single forehearth 35. In the
embodiment illustrated in Fig. 2, each pressing station
38 is identical to the pressing system apparatus illus-
trated in figs. 1a-1d described above.

As illustrated in Figure 2, gob forming station 34 is
located at the end of forehearth 35, which supplies the
gob loading station with a steady stream of molten
glass. This stream of molten glass is cut into molten
glass gobs at the gob loading station by an appropriate
set of shears or other cutting device (not shown), as is
known in the art. The glass gob 10 falls into gob delivery
chute 12, which is rotatable around the gob delivery sta-
tion to a variety of positions suitable for delivering a mol-
ten glass gob 10 to each of the plurality of pressing
systems 38a-38d. The operations of these four pressing
systems 38a, 38b, 38¢, and 38d as illustrated in Fig. 2
correspond to the operations illustrated in Figure 1a, 1b,
1c, and 1d, respectively.

Thus, in pressing system 38a, which corresponds
to the operation illustrated in Fig. 1a, glass gob 10 has
just been delivered through glass gob delivery chute 12
to female mold member 14 in pressing system 38a.
Female mold member 14 is about to be moved to press-
ing station 16. Ware support 20 has just received the
previously pressed ware from plunger 17 and is prepar-
ing to carry the finished glass article out from pressing
station 16 to cooling station 22.

At pressing system 38b, which corresponds most
closely to the operation illustrated in Fig. 1b, ram 18 has
been moved downwardly to press plunger 17 into the
molten glass charge 10 and against female mold mem-
ber 14. The ware support 20 has transported a finished
ware to cooling station 22.

At pressing system 38c¢, which corresponds to the
operation illustrated in Fig. 1c, the pressing operation
has been completed, and ram 18 and plunger 17 have
been retracted from female mold member 14. The
pressed article 26 is retained against the plunger 17
and ring member 24.

In pressing system 38d, which corresponds to the
operation illustrated in Fig. 1d, ware support 20 is posi-
tioned under plunger 17 and is about to receive the
pressed article 26. The ring member will move down-
wardly relative to the plunger 17, releasing the pressed
article 26 from the plunger and onto ware support 20. At
the same time, female mold member 14 is positioned to
receive another glass gob 10 from delivery chute 12.

Although the multipressing station embodiment
illustrated in Fig 2 utilizes four pressing stations 38a-
38d, more or less pressing stations could be employed
as desired. Preferably, the number of pressing systems
38 is determined to optimize the forehearth glass pulls,
i.e., maximize the number of pressing stations 38 that
can be employed for the particular forehearth glass flow.

For example, as mentioned above, each pressing
station 38 employs a cycle time of about 7.5 sec for a
900 gram borosilicate Pyrex casserole dish (or about 8
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pieces/minute/mold, five times more than the multi-mold
process per mold. As the typical speed of a conven-
tional 16 mold press for this same glass item is 24
pieces per minute, a multi pressing station process uti-
lizing three pressing stations 38 (3 molds 14, 3 plungers
17 and 3 rings 24) in accordance with the present inven-
tion will match the output (pieces/minute) of the conven-
tional 16 mold multi-mold press described above. At the
same time, the overall tool set cost and tool mainte-
nance costs have been estimated at 2/3 that of a com-
parable producing multi-mold.

One of the reasons for this reduced cost is because
far fewer molds are employed. In addition, because the
molds experience reduced cycle time, e.g. 5 cycles per
minute versus 1.5 cycles per minute, they also encoun-
ter a narrower temperature variation range. As a conse-
quence, the degree of thermal fatigue is lower and more
pieces can be produced in each mold before thermal
cracking occurs and necessitates renewal of the mold.

Another advantage to employing a multipressing
system such as is illustrated in Fig. 2 is that multiple
shape (and even multiple size) objects can be manufac-
tured from the same forehearth and overall manufactur-
ing process. For example, if desired, each pressing
system station 38a, 38b, 38c, and 38d in the apparatus
illustrated in Fig. 2 can be used to manufacture a differ-
ent shape and/or size pressed ware.

Such a process is facilitated by employing a gob
delivery system which is capable of delivering different
sized gobs. Such a gob forming station would cut differ-
ent sized gobs of molten glass as they emerge from the
forehearth. For example, in the multi-press process dis-
closed in Fig. 2, which employs four pressing stations,
three of the stations 38 could be used to produce one
type and size of pressware, and the fourth used to pro-
duce a different shape of ware requiring a different sized
glass gob. Of course, it is also conceivable that all four
stations could be employed to press gobs of different
sizes, if desired.

Although the invention has been described in detail
for the purpose of illustration, it is understood that such
detail is solely for that purpose and variations can be
made therein by those skilled in the art without depart-
ing from the spirit and scope of the invention which is
defined by the following claims.

Claims

1. A method of forming a glass or glass-ceramic arti-
cle by pressing which comprises:

depositing formable glass, ceramic, or glass-
ceramic material into a female mold;

moving said mold to a pressing station and into
alignment with a plunger;

pressing said formable material into a formed
article by moving said plunger into said female
mold; and
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10.

11.

12

retracting said plunger from said mold, said
plunger retaining said article thereon to thereby
remove said article from said mold.

The method of claim 1, wherein said plunger further
comprises a movable ring member movably
attached thereto, and said pressing step comprises
pressing said formable material within a mold cavity
defined by said ring member, said plunger, and said
female mold.

The method of claim 2, wherein said removing step
comprises maintaining said ring member and said
plunger in contact with said formed article.

The method of claim 3, further comprising, prior to
said retracting step, locking said ring member to
said plunger.

The method of claim 3, further comprising removing
said formed article from said plunger.

The method of claim 5, wherein said removing step
comprises lowering said ring member relative to
said plunger.

The method of claim 1, wherein said pressing step
comprises maintaining said said plunger at a tem-
perature which is greater than the mold.

The method of claim 7, wherein said plunger is kept
at least 25°C higher than said mold.

The method of claim 7, wherein said plunger is kept
at least 50°C higher than said mold.

The method of claim 2, wherein at least one means
of the group formed by said plunger and said ring
member comprises vacuum means thereon for aid-
ing in retaining said article to said plunger, and said
retracting step comprises applying said vacuum to
facilitate retaining said article on said plunger.

The method of anyone of the preceding claims,
wherein said depositing formable material step
comprises depositing a glass or glass-ceramic
material at a viscosity of less than about 10° poises,
and said pressing step comprises allowing said
glass to cool to a temperature which corresponds to
a viscosity of at least about 10.

The method of anyone of the preceding claims,
wherein said depositing formable material step
comprises depositing a glass or glass-ceramic
material at a viscosity of less than about 10° poses,
and said pressing step comprises allowing said
glass to cool to a temperature which corresponds to
a viscosity of at least about 108.
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13. The method of claim 11 or 12, wherein said press-
ing step comprises pressing said formable material
into a formed article by moving said plunger into
said female and maintaining said plunger into the
mold during said glass cooling. 5

14. The method of anyone of claims 1 to 13, comprising

depositing formable glass, ceramic or glass- 10
ceramic material from a gob discharge station

into a plurality of female molds seriatim, said
female molds disposed around said gob dis-
charge station;

moving each of said molds to one or a plurality 75
of pressing stations, each mold having its own
respective pressing station, each of said press-

ing stations having a plunger ;

pressing said formable material into a formed
article at each pressing station by moving said 20
plunger at each pressing station into each of
said female molds ;

and

removing said formed article from each of said
female molds. 25
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